School, Children's Hosp. Med. C t r . , Dept. of P e d i a t r . . Boston,blA. Pulmonary s t a b i l i t y i n c r e a s e s within 30 minutes of b i r t h i n newborn r a b b i t s , suggesting enhanced s u r f a c t a n t r e l e a s e a f t e r b i r t h (J. Appl. Physiol. 37:809, 1974). The mechanism f o r t h i s i s unknown b u t c i r c u l a t i n g catecliolamines and lung expansion p e r s e (Fed. Proc. 32:1018, 1973) have been implicated. To study t h e e f f e c t of lung expansion we d e l i v e r e d by hysterotomy 7 l i t t e r s of r a b b i t pups a t 30 days g e s t a t i o n and divided them i n t o 3 groups which were s a c r i f i c e d : a ) a f t e r 30 minutes air-breathing, b ) a f t e r 30 minutes nitrogen-breathing, o r c ) a f t e r 30 minutes t r a c h e a l occlusion. Each group was compared t o a l i t t e r m a t e group s a c r if i c e d a t b i r t h . Groups b) and c ) continued r e s p i r a t o r y e f f o r t s f o r 30 minutes d e s p i t e progressive asphyxia. Following s a c r i f i c e a l v e o l a r s u f a c t a n t was recovered by s a l i n e lavage and measured q u a n t i t a t i v e l y on a surface-tension balance a s described by Clements (Science 169:603, 1970). S u r f a c t a n t concentration a t b i r t h was 14Of44~g/O.lgm dry lung and r o s e t o 192f4Opg a f t e r 30 minutes a i r -b r e a t h i n g (pC.03). S u r f a c t a n t a l s o increased i n t h e nitrogen-breathing pups (312flOB v s 185t70 i n l i t t e r m a t e cont r o l s~ p<.05) b u t n o t i n t h e occluded group (178f41 v s 177i523. These r e s u l t s confirm t h e hypothesis t h a t s u r f a c t a n t r e l e a s e is enhanced a t b i r t h . Furthermore,the d a t a suggest t h a t lung expans i o n , r a t h e r t h a n c i r c u l a t i n g humoral f a c t o r s a s s o c i a t e d with r t r e s s , i s responsible f o r augmented s u r f a c t a n t r e l e a s e following b i r t h . 12 16 HELIUM MIXING INDEX (MI) I N INFANTS AND YOUNG CHIL-DREN. G.M. Loughlin* and L.M. Taussis, Arizona Health -Sciences Center, Tucson. Arizona. Routine t e s t i n g of lung function is d i f f i c u l t i n young c h i ldren. V e n t i l a t i o n d i s t r i b u t i o n can be assessed by measuring t h e number of b r e a t h s t o 90% e q u i l i b r a t i o n while breathing a helium gas mixture i n a closed c i r c u i t system used t o measure f u n c t i o n a l r e s i d u a l c a p a c i t y (FRC). The r a t i o of predicted b r e a t h s (Bates, 1953) t o t h e observed is t h e M I . The M I was c a l c u l a t e d i n 77 normal c h i l d r e n (N), 2-72 mos. of age. Similarly. 118 determinat i o n s were performed i n 86 i n f a n t s 2-24 mos. of age recovering from r e s p i r a t o r y d i s t r e s s syndrome (RDS). The mean M I f o r N waa 73% with a lower 97.5% confidence l i m i t o f 44%. The M I was independent of age o r sex and t h e r e was no c o r r e l a t i o n between M I and r e s p i r a t o r y r a t e (RR). 291118 FRC determinations i n t h e RDS group were abnormal. 49/89 o f those with normal FRC had an abnormal M I . RR was >45/min i n 43/49. I n s i x i n f a n t s only t h e M I was abnormal. There was an inverse c o r r e l a t i o n i n t h e RDS group (-.24, p <.005) between M I and RR, suggesting a frequency dependence of helium e q u i l i b r a t i o n . Resting a r t e r i a l blood gases were obtained i n 9 of t h e i n f a n t s with normal FRC and abnormal M I . 4 who had M I <30 had PaCO2 540 mm Hg., d e s p i t e RR >50lmin.
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The o t h e r 5 had abnormal M I but r e l a t i v e l y normal blood gases, possibly r e f l e c t i n g a perfusion adjustment t o t h i s v e n t i l a t o r y disturbance. I n conclusion, t h e M I is a simple, convenient, and noninvasive t e s t of lung f u n c t i o n i n a group i n which few t e a t s a r e a p p l i c a b l e on a r o u t i n e b a s i s . It may be a more s e n s i t i v e t e s t of v e n t i l a t o r y dysfunction than blood gaaes. The c o n t r i b u t i o n of an abnormsl WB t o R+L shunting i n p a t i e n t s with CLDH and a l v e o l a r hypoplssia has not been defined. I n 3 inf a n t s w analyzed lungs f i x e d by perfusion. S e r i a l s e c t i o n s were prepared and 5 t h generation ( r e s i s t a n c e ) v e s s e l s i d e n t i f i e d . Left lung volumes (ml/kg b i r t h weight) were 1.7. 6.5. and 4.0 (control -11.7) and r i g h t lung volumes 5.7. 11.5. and 9.8 (control-14.3). Compared t o c o n t r o l , medial width/externsl diameter r a t i o s (mid) mrm increaaed i n one lung from each p a t i e n t : l e f t . m/d-0.25+0.01 (S.E. ) (n-50) (p<O.Ol). m/d-0.21+0.01(n-51), m/d-0.28?0.01(n-43) (p< 0.001); r i g h t , mid-0.21iO.Ol(n-49).
m/d-0.24tO.Ol(n-48) (p<0.05), mld=0.22iO.Ol(n-48); c o n t r o l , mid-0.21+0.01(n-138). The m/d r a t i o i n t h e l e f t was g r e a t e r than r i g h t lung i n 2/3(p<0.01). W e counted t h e t o t a l small muscular v e s s e l s i n 10 t o 30 randomly s e l e c t e d s e c t i o n s from each lung and c a l c u l a t e d number of vessels/cm2 lung. I n each c a r e t h e r e were fewer than c o n t r o l ; l e f t 112i8(S.E.). 66+ 5. 136f8; r i g h t 132t12. 197t19, 218t18; c o n t r o l 341'18 v e s s e l s t m 2 (p<0.001). There were s i g n i f i c a n t l y fewer veaselslcm2 i n the l e f t than i n t h e r i g h t lung i n 2/3(p<0.001). In these p a t i e n t s tolazol i n e d i d not improve oxygenation. The d a t a suggest pulmonary vasod i l a t o r y therapy may not be e f f e c t i v e i n t h e s e i n f a n t s s i n c e t h e elevated pulmonary v a s c u l a r r e s i s t a n c e i s due t o decreased t o t a l s i z e of t h e PVB and reduced number of v e s s e l s ' p e r u n i t l u n g r a t h e r than increased vasomotor tone. Supported by UT Grant 5-Sol-RR-05426-14, AHA Grant 76-878, and AHA Texas Grant 53940.
15 AIRWAY REACTIVITY I N CHILDREN FOLLOWING C R D U P . 3
Loughlin* and L.M. Tsussi&. Department o f P e d i a t r i c s . Arizona Health Sciences Center. Tucson. Arizona. Pulmonary function war s t u d i e d i n 28 arymptomatic subjects. 9-1 8 y e a r s w i t h a h i s t o r y of laryngotracheobronchitis (croup) a t l e a s t 5 y e a r s previously. The s u b j e c t s were separated i n t o 2 groups, croup--no a l l e r g i e s (CNA) and croup--allergies (CAI. based on a l l e r g y h i s t o r y , s k i n t e s t s , 'and eosinophil counts. A c o n t r o l group o f 10 c h i l d r e n was a l s o studied. Lung volumes, peak e x p i r a t o r y flow r a t e s (PEFR), forced e x p i r a t o r y volume i n 1 second (PEV1), maximum mid-expiratory flow {MMEF), and.maximum flow a t 25% and 50% of t h e v i t a l c a p a c i t y (VmaxZ5 and Vmax50) were measured p r e and post-exercise and post-isoproterenol inhala t i o n . The response of flow r a t e s t o a helium-oxygen gas mixture was a l a o measured. CNA 4/11 (36%) 3/11 (27%) 34% 6/10 (60%) 6/11 (55%) CA 9/11 (54X)]45x 7/17 (41%)) 7/15 (46X)j53x11/17 (65%)j60X Changes i n PEFR, b a x S O and hpaxq5 f o r t h e CA and CNA groups were s i g n i f i c a n t l y d i f f e r e n t from normals a t p <.05. None o f t h e subj e c t s had a h i s t o r y of exercised-induced bronchospasm and only 4 had s h i s t o r y of wheezing. This d a t a suggests t h a t p a t i e n t s with a p a s t h i s t o r y of croup have normal r e s t i n g bronchomotor tone but have an increased prevelance of both l a r g e and small airway h y p e r r e a c t i v i t y , which occurred i r r e s p e c t i v e of a l l e r g i e s .
Robert A. h c u r . ~o n t h e n h n d a t h Saaidharan. John P. Grausz 
d i s p l a y s i n t e r f a c e temperature and t h e parer (nW)
required t o maintain t h e i n t e r f a c e temperature a t 43OC. A l a r m and lock-outs on t h e h e a t e r system a r e a c t i v a t e d on high tempera t u r e or high p w e r . Derign of e f r e e atanding t h r e e gaa -11-b r a t i o n ryatem i r a l s o described. Syatem reaponre time on a volunter was 2.5 minutes f o r h y p e r v a n t i l l a t o r y 10 mm Hg PC02 change. Overall system d r i f t a t 50 mn Hg i n t h e syatem c a l ib r a t o r war 0.5 mV/hr and 0.25 mV/hr f o r each channel. Electrode response t o an 02 change from 150-708 mn Hg a h c u d a n almost l i n e a r upward d r i f t of 1.7 mVlhr. The e f f e c t of t o p i c a l pramsure on p w e r ( r e l a t i v e blood f l w ) is deacribed. Thermal g r a d i e n t s and water balance problem a r e deacribed. Systam evaluation on n e m t e a i a under way. 
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s o r s ltt-palmltic a c l d , H-chol lne and P simultaneously by ln-J e c t l o n of pregnant does. Fetuses were delivered by cesarean s e c t i o n from I I mln t o 18 h r s a f t e r Isotope InJectlon. P a r t of each l l t t e r was sacrificed a t b i r t h , and t h e remainder allowed to a i r braathe f o r 40 minutes. Alveolar wash s u r f a c t a n t was recovered by lavage from t h e newborn lungs. The lungs were homogenized, an a l i q u o t was reserved f o r parenchymal l e c l t h l n analysis, and microsoml and lamellar body (LB) f r a c t l o n s were Isolated from the remainder by d e n s l t y g r a d i e n t c e n t r l f u g a t l o n . Leclthln labeled with palmltlc a c i d and c h o l i n e appeared very rapidly i n microsomal and parenchymal f r a c t l o n s whlle 3 2~ labeled l e c l t h l n appeared in t h e same f r a c t l o n s a f t e r approximately 1/2 hour. The appearance of labeled l e c l t h l n i n t h e LB o r a l v e o l a r wash f r a ct i o n s was delayed 3 hours, a delay Identical t o t h a t found In o t h e r s t u d i e s In newborn r a b b i t s . The speclf l c a c t i v i t y (SA) o f LB l e c l t h l n exceeded the SA of a l v e o l a r wash l e c l t h l n a t each time point, and maxlmal SA In these f r a c t l o n s was not achleved by 18 hours. The SA of l e c l t h l n i n t h e lung f r a c t l o n s from t h e newborns allowed t o a i r breathe approximated t h e SA of t h e l e c l t h l n from t h e non-breathing anlmals. Thls d a t a f o r In u t e r o term rabb i t s and previous s t u d i e s with newborn r a b b l t s 'f;id= t h a t newl y formed l e c l t h l n slowly appears In t h e a l v e o l a r space -a f t e r a 3 hour delay -k l n e t l c s t h a t a r e uniquely characteristic o f lung phosphol ipld metabolism In t h e p e r l n a t a l anlmal .
